
15.11. 1970 Speeialia 1211 

enzymes  seem to cons is t  of i soenzymes,  as was r ecen t ly  
shown for pneumococca l  n e u r a m i n i d a s e  b y  o the r  m e t h o d s  ~. 

A t t e m p t s  to  cha rac t e r i ze  the  n e u r a m i n i d a s e s  of p a r s -  
in f luenza  v i ruses  b y  isoelectr ic focusing were unsuccessful  
because  a cons iderab le  loss in  e n z y m e  a c t i v i t y  was encoun-  
t e red  in t he  pur i f i ca t ion  process.  S imi lar  diff icul t ies  h a v e  
been  p rev ious ly  r e p o r t e d 9  

The  resu l t s  r epo r t ed  here  exp la in  w h y  V. cholerae 
n e u r a m i n i d a s e  is less sens i t ive  t h a n  t h e  Cl. per/ringens 
e n z y m e  to i n h i b i t i o n  b y  po lyan ions  a t  p H  5, and  w h y  
in f luenza  v i rus  n e u r a m i n i d a s e s  are  m u c h  more  r ead i ly  
i n h i b i t e d  even  a t  p H  values  h ighe r  t h a n  5 ~0, u n d e r  con- 
d i t ions  w h e n  t h e y  m u s t  t lave  a ne t  pos i t ive  electr ic  
cha rge  as s h o w n  here.  T he  isoelectr ic p o i n t  of in f luenza  
v i rus  n e u r a m i n i d a s e  is r e l a t ive ly  high,  wh ich  is cons i s t en t  
w i t h  t h e  low e lee t rophore t i c  m o b i l i t y  (at  p H  8.9) of t he  
e n z y m e  c o m p a r e d  w i t h  t h a t  of o the r  in f luenza  v i rus  
enve lope  p ro t e ins  4,11. 

Zusammen/assung. Die i soe lekt r i schen  P u n k t e  der  Neu-  
r a m i n i d a s e n  yon  Vibrio cholerae (pH 4.80) u n d  Clostridium 

per/ringens (pH 4.95) w u r d e n  mi t t e l s  i soe lekt r i scher  Foku-  
s ie rung  b e s t i m m t .  N e u r a m i n i d a s e n  zwei ve r sch iedene r  
I n f l u e n z a v i r e n  (A~/Aichi/68 u n d  B/Mass/66)  w u r d e n  ent -  
sp r echend  ana lys ie r t ,  Die V i r u s - N e u r a m i n i d a s e n  w a r e n  
H e t e r o g e n  und  h a t t e n  wesen t l i ch  h6he re  i soe lekt r i sche  
P u n k t e  als die bak te r i e l l en  E n z y m e .  
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The Prosthetic Group of the Green Chromoprotein of Patella Ova 

The  colour  of t h e  m a t u r e  ova  of l impe t s  var ies  f rom 
d a r k  b r o w n  to o l ive-green 1. A green  c h r o m o p r o t e i n  has  
been  isola ted f rom r ipe o l ive-green ovar ies  of Patella 
caerulea ~, b u t  the  n a t u r e  of t he  p r o s t h e t i c  g roup  ha s  no t  
been  e luc ida ted  2, ~. T he  p r e s en t  c o m m u n i c a t i o n  descr ibes  
t h e  i den t i f i ca t ion  of t he  p r o s t h e t i c  g roup  as a close 
d e r i v a t i v e  of ch lo rophy l l  a. 

Patella w~tgafu were  col lected a t  Roscof f  in  F r a n c e  a n d  
Patella caerulea were col lected in Mal ta .  The  m a i n  green  
p i g m e n t  in  ova  of Patella vulgata was isola ted in t he  form 
of a m e t h y l  es ter  wh ich  p r o v e d  to  be  m e t h y l  p h a e o p h o r -  
b ide  a. The  r ipe ova  were dr ied  in vacuo  a n d  e x t r a c t e d  
w i t h  m e t h a n o l i c  HC1 ( 6 - 8 % ,  w/w) for  72 h a t  0 ~ The  
d a r k  green e x t r a c t  was  t r a n s f e r r e d  to  ch lo ro fo rm and  
s u b m i t t e d  to t h i n - l a y e r  c h r o m a t o g r a p h y  on silica gel G. 
A fas t  m o v i n g  green  p i g m e n t  (Rf 70-80) was isola ted 
w i t h  c h l o r o f o r m - n - b u t a n o l  (190:10,  v /v)  and  pur i f ied  
w i t h  c a r b o n  t e t r a c h l o r i d e - m e t h y l  ace t a t e  (100:50, v /v)  
as solvents .  The  p i g m e n t  showed  a b s o r p t i o n  m a x i m a  a t  
274, 326, 418, 475, 512, 542, 565, 612 and  668 n m  arid 
a f luorescence m a x i m u m  a t  670 nm.  I t  b e h a v e d  as a n  
a u t h e n t i c  s ample  of m e t h y l  p h a e o p h o r b i d e  a in  t h i n -  
l ayer  c h r o m a t o g r a p h y .  

Green  c h r o m o p r o t e i n  was i so la ted  f rom t he  ova  of 
Patella caerulea as descr ibed  p rev ious ly  2. T he  chromo-  
p r o t e i n  showed  a b s o r p t i o n  m a x i m a  a t  395, 585 a n d  625 n m  
in 0 . 1 M  a m m o n i u m  b i c a r b o n a t e  (pH 8). A 0.5% so lu t ion  
of t he  c h r o m o p r o t e i n  in  0 . 1 M  a m m o n i u m  b i c a r b o n a t e  
was d iges ted  w i th  t r y p s i n  (0.1 mg/ml)  a t  15 ~ for  48 h. 
The  so lu t ion  b e c a m e  yel low w i t h  a greenish  t inge  and  
showed a large  a b s o r p t i o n  m a x i m u m  a t  410 ran,  two  
smal le r  m a x i m a  a t  610 and  665 rim, and  an  inf lex ion  a t  
540 nm.  A p i g m e n t  w i t h  s imi la r  a b s o r p t i o n  was o b t a i n e d  
b y  re f lux ing  lyophi l ized  c h r o m o p r o t e i n  w i t h  boi l ing 
m e t h a n o l  for 8 h. This  p i g m e n t  was  es ter i f ied w i t h  14% 
b o r o n  t r i f luor ide  in m e t h a n o l ,  t r an s f e r r ed  to ch lo ro fo rm 
a n d  pur i f ied  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  on silica gel G 
w i t h  c a r b o n  t e t r a c h l o r i d e - m e t h y l  ace t a t e  (100:50,  v /v)  
as solvent .  A fas t  m o v i n g  yel lowish green  p i g m e n t  (Rf 80) 
was  ob t a ined .  The  p i g m e n t  showed  a b s o r p t i o n  m a x i m a  
a t  276, 319, 355, 385, 416, 505, 535, 560, 605 a n d  660 n m  
in d ioxan .  The  a b s o r p t i o n  s p e c t r u m  showed t h e  fea tu res  
of a ch lo r in  4 a n d  t he  I R - s p e c t r u m  showed  a p e a k  in t h e  

C==C s t r e t c h i n g  region a t  a b o u t  1625 cm -1 wh ich  is found  
in chlor ins  s. The  p i g m e n t  was  ident i f ied  as ch lor in  a 6 
m e t h y l  es ter  i n  v iew of t he  p r e p a r a t i o n  of m e t h y l  phaeo-  
p h o r b i d e  a f rom t h e  ova.  I t  is p r o b a b l e  t h a t  t h e  isocycIic 
r ing  was b r o k e n  du r ing  t he  e x t r a c t i o n  of t h e  p i g m e n t  
f rom the  c h r o m o p r o t e i n  w i t h  boi l ing m e t h a n o l .  

The  p re sen t  f ind ings  would  a p p e a r  to  show t h a t  t he  
p ros the t i c  g roup  of t h e  g reen  c h r o m o p r o t e i n  of Patella 
ova  is a close d e r i v a t i v e  of ch lo rophyl l  a, namely ,  phaeo-  
p h y t i n  a s or p h a e o p h o r b i n  a s. This  p rov ides  a s imple  
e x p l a n a t i o n  for the  revers ib le  yel low colour  change  of 
t he  c h r o m o p r o t e i n  a t  a lka l ine  p H  (see 2) in  t e r m s  of 
eno l iza t ion  of t h e  h y d r o g e n  a t o m  a t  c a r b o n  C-10 to  t h e  
c a r b o n y l  group a t  c a r b o n  C-9 as in  t he  e t h e r - m e t h a n o l i c  
K O H  phase  t e s t  for chlorophyllsS.  

Rdsumd. Les ovaires  des Pa te l les  Patella vulgata et  
Patella caerulea c o n t i e n n e n t  un  ch romopro t6 ide  v e r t  qui  
a 6t6 p r 6 c 6 d e m m e n t  6tudi6. Darts  le p r6sen t  t r ava i l ,  le 
g roupe  p r o s t h 6 t i q u e  de ce p i g m e n t  es t  identif i6.  I1 s ' ag i t  
d ' u n  t~ t r apy r ro l e  d o n t  Ia s t r u c t u r e  est  p roche  de celle 
de la ch lorophyl le  a. L ' i d e n t i f i c a t i o n  repose  sur  l ' isole- 
m e n t  des es ters  m6 thy l i ques  du  p h 6 o p h o r b i d e  a d ' u n e  
p a r t  (g p a r t i r  des gonades  entigres) et  de la ch lor ine  a s 
d ' a u t r e  p a r t  (~ p a r t i r  du  chromopro t6 ide) .  
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